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Abstract
Background: Pregnancy and parenthood are known to be high-risk times for mental health. However, less is
known about the mental health of pregnant adolescents or adolescent parents. Despite the substantial literature on
the risks associated with adolescent pregnancy, there is limited evidence on best practices for preventing poor
mental health in this vulnerable group. This systematic review therefore aimed to identify whether psychosocial
interventions can effectively promote positive mental health and prevent mental health conditions in pregnant and
parenting adolescents.
Methods: We used the standardized systematic review methodology based on the process outlined in the World
Health Organization’s Handbook for Guidelines Development. This review focused on randomized controlled trials of
preventive psychosocial interventions to promote the mental health of pregnant and parenting adolescents, as
compared to treatment as usual. We searched PubMed/Medline, PsycINFO, ERIC, EMBASE and ASSIA databases, as
well as reference lists of relevant articles, grey literature, and consultation with experts in the field. GRADE was used
to assess the quality of evidence.
Results: We included 17 eligible studies (n = 3245 participants). Interventions had small to moderate, beneficial
effects on positive mental health (SMD = 0.35, very low quality evidence), and moderate beneficial effects on school
attendance (SMD = 0.64, high quality evidence). There was limited evidence for the effectiveness of psychosocial
interventions on mental health disorders including depression and anxiety, substance use, risky sexual and reproductive
health behaviors, adherence to antenatal and postnatal care, and parenting skills. There were no available data for outcomes
on self-harm and suicide; aggressive, disruptive, and oppositional behaviors; or exposure to intimate partner violence. Only
two studies included adolescent fathers. No studies were based in low- or middle-income countries.
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Conclusion: Despite the encouraging findings in terms of effects on positive mental health and school attendance
outcomes, there is a critical evidence gap related to the effectiveness of psychosocial interventions for improving
mental health, preventing disorders, self-harm, and other risk behaviors among pregnant and parenting adolescents.
There is an urgent need to adapt and design new psychosocial interventions that can be pilot-tested and scaled with
pregnant adolescents and adolescent parents and their extended networks, particularly in low-income settings.
Keywords: Adolescent pregnancy, Adolescent parenthood, Mental health, Psychosocial interventions, Systematic
review, Meta-analysis
Plain English summary
While mental health during and after pregnancy has
gained recognition as an important public health concern,
adolescents who are pregnant or new mothers have been
largely excluded from these conversations. Pregnant ado-
lescents may experience stigma, higher rates of unplanned
pregnancies, more physical health risks, and challenging
social environments. Despite knowing the risks with ado-
lescent pregnancy, there is limited understanding of how
best to support this vulnerable group. This systematic re-
view therefore aimed to identify if interventions using a
psychological, behavioral, and/or social approach—psy-
chosocial interventions—can effectively support the men-
tal health of pregnant and parenting adolescents. To
review the evidence, databases such as PubMed/Medline,
PsycINFO, ERIC, EMBASE and ASSIA were searched.
Seventeen eligible studies were included for the analysis.
The results of this study showed that these types of inter-
ventions had a positive effect on positive mental health
and school attendance outcomes. However, there was lim-
ited or no evidence for other outcomes such as parenting
skills, substance use, self-harm and suicide or exposure to
intimate partner violence. Only two studies included ado-
lescent fathers, and no studies were based in low-income
countries. The findings of this study show that there is a
critical gap in knowledge about effective interventions for
pregnant and parenting adolescents. There is an urgent
need to adapt and/or design new interventions that can be
tested and delivered to pregnant adolescents and adoles-
cent mothers, fathers, and their extended networks, par-
ticularly in low-income settings, with a clear aim towards
improving mental health outcomes.
Background
The mental health of pregnant women and new mothers
has long been a focus in the field of reproductive health
[1–3]. However, less attention has been paid to pregnant
adolescents and adolescent parents, despite evidence
showing that adolescent girls and young women are at
greater risk for developing mental health problems during
pregnancy and after they give birth [4–7]. There is a grow-
ing imperative to focus on the needs of this vulnerable
group. The global adolescent birth rate (ages 15–19) has
fallen over the past two decades—from 56 births/1000 to
43.9/1000—but this decrease has been slower in low- and
middle-income countries (LMICs) [8]. In an analysis of
Demographic and Health Survey data from 30 LMICs, the
percentage of all live births occurring to adolescents varied
across countries from less than 10 to 33%, with a median
of 18% for adolescents under 20 years of age [9]. To be
able to support the health and wellbeing of pregnant ado-
lescents and adolescent parents on a global level, it is crit-
ical to have a multifaceted understanding of their needs
and challenges.
Pregnant adolescents and adolescent parents are vul-
nerable to poor mental health outcomes for three main
reasons. Adolescence is a transitional stage characterized
by psychological, biological, and social changes. Preg-
nancy and parenting during this critical period interferes
with normative developmental processes [10], and the
dual biological transitions of adolescence and pregnancy
may increase individuals’ psychological and physical vul-
nerability [11]. The potential effect of these neurobio-
logical changes can be observed in adolescent mothers
experiencing higher rates of depression [6, 7], anxiety,
and stress than older mothers. Pregnant adolescents and
adolescent mothers also undergo social changes that
may link to poor mental health outcomes. Adolescent
mothers commonly overestimate the amount of support
they will receive after childbirth, leading to increased
stress and depression postpartum [4, 12]. Pregnancy, as
a visible marker of early sexual activity, may lead to
stigma, discrimination, and blame that can negatively
affect adolescent mothers’ psychosocial wellbeing and
isolate them at a time when they require more social
support [13–15].
Second, alongside the risks related to the transition to
adulthood and parenthood, adolescent girls face physical
changes and potential health complications associated
with early pregnancy and childbirth. These complica-
tions may elevate stress levels in new mothers, or make
them vulnerable to mood disorders. Risks specific to
adolescent childbearing include a higher likelihood of
obstetric fistula [16] and of delivering a preterm or low
birth weight infant [6, 12, 17]. These challenges may
trigger or compound existing vulnerability to mental ill-
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health; conversely, psychosocial distress may make it dif-
ficult for pregnant adolescents and young mothers to
care for themselves and their infants, leading to poorer
health outcomes for mother and child [18].
Finally, adolescent pregnancy often occurs within envi-
ronments of risk, which expose young women to mul-
tiple drivers of psychosocial distress and barriers to
accessing care and support [19]. As many as two-thirds
of adolescent pregnancies may be unintended [12, 20,
21], introducing new responsibilities and demands for
adolescents who may not be ready to become parents, or
may undergo additional stressors when experiencing an
unintended pregnancy [22]. Furthermore, many preg-
nant adolescents are involved in age-disparate relation-
ships, which may or may not continue following the
pregnancy [23]. Adolescents who become pregnant out-
side the context of marriage may also be heavily stigma-
tized and prevented from accessing a broader support
network [24]. Research suggests a bidirectional relation-
ship between risk factors and pregnancy: while poverty
and vulnerability increase the risk for early pregnancy
and parenthood, adolescent parenthood can also lead to
increased vulnerability [4, 12, 25, 26]. The same risk fac-
tors that may drive adolescent pregnancy—such as
school dropout, substance use, partner or household vio-
lence [27], early marriage [28], and economic
deprivation—can be exacerbated following pregnancy
and childbirth. Importantly, although there are specific
social, biological, and environmental risk factors for
pregnant and postpartum adolescent girls and young
women, there are additional mental health risks for ado-
lescent fathers, including increased stress, economic
deprivation, and adoption of risk behaviors [29], about
which little is documented.
Identifying the role of mental health within these con-
texts is critical to disentangling the risks that young par-
ents face: poor mental health can complicate an
adolescent’s ability to be resilient, re-enroll in school,
plan future pregnancies, and earn an income. Adoles-
cents who do not finish school may struggle to obtain
employment and their families may be more susceptible
to economic instability; they are also at risk for rapid re-
peat pregnancy [6, 12, 30, 31]. These factors may also
have intergenerational effects: children of adolescent
parents have been found to struggle with social and
emotional behaviors and with academic performance
and are more likely to become adolescent parents them-
selves [7, 25, 32, 33].
Given these risks, it is critical to identify how to pre-
vent mental health challenges in this population. Despite
the substantial literature of the risks associated with ado-
lescent pregnancy and parenthood, there is limited evi-
dence on the effectiveness of psychosocial interventions
among pregnant adolescents and adolescent parents to
guide best practice to support this vulnerable group [7].
Promoting skills for healthy functioning, and preventing
the onset of mental health conditions, is a pressing need,
especially given the fact that adolescents are more likely
to face constraints in accessing appropriate medical and
psychosocial care [4, 34]. While evidence-based inter-
ventions exist, there is a clear need to identify if psycho-
social interventions can effectively support the mental
wellbeing of pregnant adolescents and adolescent
mothers and fathers—promoting positive mental health
and preventing mental health disorders, risk behaviors,
self-harm and suicide.
Methods
This review was part of a larger set of systematic reviews
informing the new WHO Guidelines on Mental Health
Promotive and Preventive Interventions for Adolescents
[35]. These guidelines aim to provide global, evidence-
informed recommendations on psychosocial interventions
for adolescents, delivered across a range of platforms, to
promote positive mental health and prevent the develop-
ment of mental disorders and risk behaviors. We used a
standardized systematic review methodology based on the
process outlined in the WHO Handbook for Guidelines
Development, Second Edition [36]. The review protocol
was registered on PROSPERO (CRD42019123723).
Inclusion and exclusion criteria
This review included primary studies published in peer-
reviewed journals between January 2000 and February
2019. We included evaluations of psychosocial interven-
tions, which were defined as interventions adopting a
psychological, behavioral, and/or social approach [37,
38], to improve psychosocial well-being and/or reduce
the risk of poor mental health outcomes. To be included,
these psychosocial interventions had to include as pri-
mary or secondary outcomes 1) the promotion of posi-
tive mental health (which includes measures related to
mental wellbeing and mental functioning), 2) the pre-
vention of mental disorders (depression and/or anxiety),
and/or 3) the prevention of self-harm and suicide.
Participants were pregnant adolescents or adolescent
parents (male and/or female), between 10 and 19 years
of age, based on the WHO definition of adolescence
[39]. Where studies included a broader age range, we in-
cluded studies with a mean age, or with 50% or more of
the sample, falling within this age range. Eligible pro-
grams could target adolescents individually or in groups
or could target their caregivers and families but track
adolescent outcomes.
We included randomized controlled trials (RCTs),
crossover trials, cluster randomized controlled trials and
factorial trials. These studies compared interventions to
treatment as usual, referring to adolescents receiving the
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usual or routine treatment or care available to adoles-
cents or no intervention. Studies comparing two active
psychosocial interventions were removed from this ana-
lysis. Treatment intervention studies on adolescents with
a diagnosed disorder were not included. No language or
geographic restrictions were imposed on the sample.
Search methods for identification of studies
We used a predetermined set of search terms to conduct
systematic searches on PubMed/Medline, PsycINFO,
ERIC, EMBASE and ASSIA (see Supplementary File 1
for the full search strategy). Studies from January 2000
to February 2019 were included. We also searched refer-
ence lists of relevant articles and grey literature and con-
sulted experts in the field. All search results were
exported to EndNote, where duplicates were removed,
and then to EPPI-Reviewer, a web-based tool for system-
atic review management [40]. We applied a machine
learning RCT classifier using EPPI-Reviewer, which
assigned to each record the probability that it reported
an RCT. Abstracts that were categorized as having at
least a 20% likelihood of being an RCT were reviewed by
two reviewers working in pairs against inclusion criteria.
Those with less than 20% likelihood of inclusion were
re-reviewed by one reviewer only, with the machine
learning classifier acting as the second “reviewer.” This
method has been adopted for improving systematic re-
view accuracy and combining human and machine prod-
uctivity [41]. To ensure no studies were missed, key
search terms were also used to search through abstracts.
All reviewers convened to discuss discrepancies between
reviewers. Following this, full-text versions of studies
that were deemed to be potentially eligible for the review
were obtained and two reviewers independently evalu-
ated each paper. In cases of doubt, the full text article
was subjected to adjudication by a third researcher on
the team.
Data extraction
Study characteristics (setting, population, research de-
sign, intervention details, screening tools) were entered
into an MS Excel database by two reviewers. The first
author independently reviewed each extraction for qual-
ity control purposes. Outcomes were extracted by one
reviewer and all entries were independently checked by
another reviewer. Outcome-related data include type of
control group, outcome category, instrument, timepoint,
sample size of intervention and control groups, interven-
tion effects (e.g., means, standard deviations), a calcu-
lated standard mean difference (SMD) and 95%
confidence intervals [42]. We contacted study authors
via email for any missing data, and incorporated re-
sponses that were received within our timeframe. We
combined data from studies with multiple publications
into one study record. When studies had more than two
arms, active interventions were compared to treatment
as usual, but not to one another.
Types of outcome measures
We included studies where the primary focus was 1) pro-
moting positive mental health, 2) preventing symptoms as
well as incidence of depression and/or anxiety, and/or 3)
preventing self-harm and suicide. Positive mental health
included mental wellbeing (with measures such as quality
of life and self-esteem) and mental functioning (with mea-
sures such as resilience, problem-solving, and emotional
regulation). Each eligible study had to include at least one
of these three outcomes. Other outcomes extracted in-
cluded substance use (including alcohol, smoking, and
drugs); aggressive, disruptive, and oppositional behaviors;
risky sexual and reproductive health behaviors; school at-
tendance; adherence to antenatal and postnatal care; par-
enting skills (knowledge, attitudes, and behaviors); and
exposure to intimate partner violence.
Risk of bias
We used the Cochrane Risk of Bias tool to assess risk of
bias and study quality [43]. This tool included random se-
quence generation and allocation concealment (selection
bias); blinding of participants and personnel (performance
bias); blinding of outcome assessment (detection bias); in-
complete outcome data (attrition bias); selective reporting
(reporting bias); and other sources of bias. All risk of bias
assessments were made independently by two reviewers.
After agreement on any discrepancies, the senior inde-
pendent reviewer recorded all changes and corrections.
The quality of evidence was judged using the Grading of
Recommendations, Assessment, Development, and Evalu-
ation (GRADE) methodology [44]. Quality control meet-
ings were held approximately weekly to address issues as
they arose. In preparing for GRADE, we also investigated
the potential of publication bias in the distribution of our
outcomes of interest using funnel plots plotting standard
errors against effect sizes, where appropriate (i.e. when
there were at least 10 studies contributing data to a given
outcome).
Data analysis
Outcome data across all time points were combined for
the meta-analyses. Effect estimates from included studies
were categorized according to the outcome domain (e.g.,
positive mental health, mental disorders, substance use
or school attendance) they represented and length of
follow-up. Individual effect estimates were transformed
into standardized mean differences (SMD, i.e., Cohen’s d
with 95% Confidence Intervals [CI]) [45]. Effect esti-
mates of 0–0.2 were considered small, 0.2–0.5 consid-
ered small-to-moderate, 0.5–0.8 considered moderate-
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to-large, and 0.8 and above, large. Where binary out-
comes were reported, odds ratios were converted to
Cohen’s d using the logit transformation.
We used robust variance estimation with random ef-
fects to account for multiple dependent effect estimates
per study during the meta-analysis (for example, where
one study contributed several effect estimates to one
outcome domain). An assumption of an intercorrelation
of 0.8 within studies was made. Heterogeneity was de-
scribed in terms of τ2 adjusted for clustering and I2.
Meta-regression included categorical predictors to de-
scribe intervention and population characteristics that
may account for heterogeneity in effectiveness, shared
below. Meta-regressions were described using the re-
gression coefficient, residual I2, and residual τ2. We con-
ducted sensitivity analyses to assess any differences
between intervention effect by gender, and by whether
or not a mental health-based screening tool had been
used to select participants into the intervention. The
meta-analyses were conducted using Stata v.16.
Results
Overall, 95,844 de-duplicated citations were identified
through the database search. The high number of cita-
tions was due to the fact that we ran multiple searches
concurrently. After screening of titles and abstracts, the
full texts of 1699 articles were screened (Fig. 1). We ex-
cluded 1538 full-text articles based on reasons such as
incorrect target group/age, intervention type, or incor-
rect study design. We allocated an additional 150 studies
to other research questions included in this search strat-
egy that belonged to other reviews under the WHO
Guidelines on Mental Health Promotive and Preventive
Interventions for Adolescents. This resulted in 17 in-
cluded studies (n = 3245 participants) comparing psy-
chosocial interventions for pregnant adolescents and
adolescent parents with treatment as usual.
Study characteristics
Studies were conducted in three high-income countries
in the region of the Americas: the United States (n = 14
studies [33, 46–59];, Canada (n = 2 [60, 61];, and Chile
(n = 1 [62]). A short description of all studies is given in
Table 1. Individually randomized controlled trial designs
were used to evaluate the majority of intervention stud-
ies (n = 15); the remaining two used a cluster RCT and a
factorial trial design.
Sample size ranged from 20 to 1233 participants
(mean = 190, median = 106). Almost all studies (n = 15)
reported on participants’ mean age; the remaining two
studies reported age range. All but one study recruited
adolescents aged 15 or older; the other study included
participants from ages 12–22. Fifteen studies included
only female participants; one study included both males
and females [47], and one included only males [48]. Two
studies included mental health screening tools to select
participants for recruitment [46, 61].
The number of studies that reported each outcome is
shown in Table 2. Most studies reported on mental dis-
orders (n = 12), and around half reported on positive
mental health (n = 9) and/or parenting skills (n = 8).
None of the studies measured self-harm and suicide; ag-
gressive, disruptive and oppositional behaviors; or expos-
ure to intimate partner violence (IPV).
Intervention implementation
Participants’ homes were the most common location of
intervention (n = 7). Three studies were conducted in
health centers, two in school settings, two in community
settings, and three in a combination of these settings.
Programs were most commonly implemented by lay
health workers (n = 7), though some were implemented
by mental health professionals (n = 3), other health pro-
fessionals (n = 2), or a mixed team of professionals (n =
2). One study was delivered through video- and
pamphlet-based content, and the two remaining studies
did not specify the type of implementer.
The face-to-face interventions were delivered individu-
ally (n = 10), in groups (n = 3) or in some combination
of both (n = 3). Of the 15 studies reporting intervention
contact time, time ranged from 4 to 43 h, with a mean
of 18 h. Five studies followed up participants over a lon-
ger duration, continuing from 6 months to 2 years post-
partum; 12 studies had shorter follow-ups. Less than a
third of studies (n = 5) explicitly reported that adoles-
cents were involved in developing the intervention. More
than half of the studies (n = 10) were individualized and
tailored to participants’ individual needs and preferences.
These included studies that were conducted with expect-
ant and recently-delivered adolescent mothers at home,
in one-on-one settings, and sought to address individual
challenges faced, as well as other community-based pro-
grams that met with participants individually to identify
avenues for enhanced support.
Risk of bias
The method for generating a randomization sequence
was reported acceptably in less than half of studies (n =
7, 41.1%), with the balance judged at unclear risk of bias.
Only two studies reported explicitly on allocation con-
cealment; the other studies were assessed as having an
unclear risk of bias (n = 15, 88.2%). The domains with
the most high-risk judgments were incomplete outcome
data (n = 5, 29.4%) blinding of participants and
personnel (n = 4, 23.5%), and blinding of outcome as-
sessment (n = 4, 23.5%). There was a low risk of bias for
selective reporting in the majority of studies (n = 15,
88.2%). Other biases posing high risk were identified in
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three instances: these related to loss of a cluster in one
cluster RCT [55], potential volunteer bias [56] and base-
line non-equivalence [51, 52, 56]. Risk of bias assess-
ments for each article are available in Supplemental
File 2.
Meta-analysis results
Collectively, psychosocial interventions for pregnant ad-
olescents and adolescent parents showed important,
small to moderately sized beneficial effects on positive
mental health (SMD: 0.35, 95% CI: 0.10, 0.61; nine
RCTs, n = 1539) compared to treatment as usual and av-
eraged over all time points post-intervention (Table 2).
We identified substantial statistical heterogeneity be-
tween studies with an I2 of 75% for this outcome.
School attendance outcomes demonstrated moderate-
to-large beneficial effects of psychosocial interventions
(SMD: 0.64, 95% CI: 0.55,0.72; two RCTs, n = 170).
Fig. 1 Flow chart of included studies
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However, results for school attendance are indicative
only, given the requisite sample sizes for robust variance
estimation and the small number of trials (n = 2). No
statistical heterogeneity was evidenced. There were no
available data on self-harm and suicide; aggressive, dis-
ruptive, and oppositional behaviors; or exposure to IPV.
Separate meta-analyses were conducted to test for dif-
ferential intervention effects. These sensitivity analyses
considered gender and if participants were screened into
the study using mental health screening (i.e., to screen
for postnatal depression). Results for primary outcomes
were robust to these analyses (see Tables 3 and 4).
We also investigated studies that were identified as
having high risk of bias in more than 3 of 7 domains
(n = 2 studies [51, 52, 61];). Imprecision in the effect es-
timates from these two studies suggested that our
pooled estimates were robust to their inclusion.
All studies were assessed using GRADE. Confidence in
the quality of evidence varied, but was low overall when
all outcomes were considered together. There was high
quality evidence for school attendance outcomes; mod-
erate quality evidence for mental disorders and parent-
ing skills outcomes; low quality evidence for adherence
to antenatal and postnatal care outcomes; and very low
quality evidence for positive mental health, substance
use, and risky sexual and reproductive health behavioral
outcomes. The three criteria used for assessing overall
risk of bias during GRADE were whether randomization
was adequately described, whether detection bias was
minimized through blinding, and whether the propor-
tion of outcome data that were incomplete was low and
balanced across trial arms. To gauge imprecision, we
used a clinically relevant effect size of 0.2. Funnel plots
were constructed to assess publication bias; publication
Table 2 Overall effect sizes per outcome
All time points
Effect size p-value 95% Confidence Intervals Heterogeneity (I2)
Positive mental health (n = 9) 0.35 0.01** 0.10 0.61 75%***
Mental disorders (depression and anxiety; n = 12) −0.11 0.21 −0.30 0.08 59%**
Self-harm and suicide (n = 0)
Aggressive, disruptive and oppositional disorders (n = 0)
Substance use (n = 3) −0.27 0.26 −1.10 0.56 61%*
Risky sexual and reproductive health behaviors (n = 2) −0.17 0.56 −2.68 2.35 60%
School attendance (n = 2) 0.64 0.01** 0.55 0.72 0%
Adherence to antenatal and postnatal care (n = 2) 0.31 0.53 −4.04 4.66 35%
Parenting skills (n = 8) 0.07 0.47 −0.16 0.30 71%**
Exposure to IPV (n = 0)
*p < 0.05; **p < 0.01; ***p < 0.001. Models in italics are indicative only, given the statistical estimation procedures used. For positive mental health, school
attendance, adherence to antenatal and postnatal care, and parenting skills, a positive effect size denotes a beneficial effect. For all other outcomes, a negative
effect size denotes a beneficial effect
Table 3 Overall effect sizes per outcome, gender sensitivity analysis (studies with male participants excluded, n = 15 remaining)
All time points
Effect size p-value 95% Confidence Intervals
Positive mental health 0.33 0.05* 0.00 0.66
Mental disorders (depression and anxiety) −0.11 0.21 −0.30 0.08
Self-harm and suicide
Aggressive, disruptive and oppositional disorders
Substance use −0.27 0.26 −1.10 0.56
Risky sexual and reproductive health behaviors −0.17 0.56 −2.68 2.35
School attendance 0.64 0.01** 0.55 0.72
Adherence to antenatal and postnatal care
Parenting skills 0.06 0.65 −0.24 0.25
Exposure to IPV
*p < 0.05; **p < 0.01; ***p < 0.001. Models in italics are indicative only, given the statistical estimation procedures used. For positive mental health, school
attendance, adherence to antenatal and postnatal care, and parenting skills, a positive effect size denotes a beneficial effect. For all other outcomes, a negative
effect size denotes a beneficial effect
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bias was only strongly suspected for positive mental
health and substance use outcomes.
Discussion
In this review, we synthesized and meta-analyzed ran-
domized controlled trials of psychosocial interventions
to prevent and promote mental health for pregnant ado-
lescents and adolescent parents. Our findings showed
overall significant improvements in positive mental
health and school attendance outcomes for intervention
beneficiaries compared to controls. Although we under-
took sensitivity analyses to gauge differential interven-
tion effects by gender and mental health screening, these
analyses did not suggest any changes in the pattern of
results. Similarly, excluding the two studies with the
highest identified risk of bias did not alter our pattern of
results. We did not find evidence of the potential impact
of risk of bias on the results. Positive mental health, with
a focus on building healthy relationships and social sup-
port networks, may be a particularly important focus
area for this developmental stage and for these adoles-
cent mothers, especially in the context of other life
challenges.
We identified substantial heterogeneity in positive
mental health outcomes, indicating a diversity of studies
contributing to this outcome. This heterogeneity might
be attributable to differences in modes of intervention
delivery or content of the psychosocial interventions de-
livered; it might also be explained by differences in types
of positive mental health outcomes measured across the
nine studies that included this outcome. Studies employ-
ing similar types of positive mental health measures
might provide more homogeneous results.
No significant heterogeneity was observed for school at-
tendance outcomes. Although interventions resulted in sig-
nificant positive school attendance outcomes compared to
controls, there were only two studies (of n = 17) that mea-
sured this outcome [49, 57]. More evidence is needed, there-
fore, on outcomes related to school re-enrollment,
attendance, and completion to gauge the impact of psycho-
social interventions on this vitally important domain [26, 63].
There was limited evidence for the effectiveness of
preventive psychosocial interventions among pregnant
adolescents and adolescent parents on symptoms and
diagnoses of depression and anxiety, substance use, risky
sexual and reproductive health behaviors, adherence to
antenatal and postnatal care, and parenting skills. This
may be in part because few studies reported on most of
these outcomes, but our meta-analysis did not show sig-
nificant benefits. Surprisingly, only two studies reported
on risky sexual and reproductive health (SRH) behaviors,
despite the clear link between sexual risk exposure and
pregnancy/childbearing. It is plausible that our review
eligibility criteria (including a mental health outcome)
may have excluded other relevant studies on interven-
tions to reduce pregnancy risk by targeting adolescent
SRH. Psychosocial interventions for adolescents who are
pregnant or parenting should specifically target SRH, as
they could be beneficial in bolstering adolescents’ nego-
tiating skills, improving confidence, and reducing overall
rates of repeat pregnancy and sexually transmitted infec-
tions [25, 26].
Furthermore, there were no available data on out-
comes related to aggressive, disruptive, and oppositional
behaviors or exposure to IPV. Each of these outcomes
represents a critical evidence gap within interventions
for pregnant and parenting adolescents. There is also a
need to explore the effect of violence and aggression.
Adolescent girls experiencing IPV have been found to be
at a heightened risk for becoming pregnant [64, 65]. A
recent study found that experiences of bilateral violence
(where pregnant adolescents both experience and
Table 4 Overall effect sizes per outcome, screening sensitivity analysis (screen-in studies excluded, n = 15 remaining)
All time points
Effect size p-value 95% Confidence Intervals
Positive mental health 0.41 0.01** 0.15 0.66
Mental disorders (depression and anxiety) −0.10 0.25 −0.31 0.10
Self-harm and suicide
Aggressive, disruptive and oppositional disorders
Substance use −0.27 0.26 −1.10 0.56
Risky sexual and reproductive health behaviors −0.17 0.56 −2.68 2.35
School attendance 0.64 0.01** 0.55 0.72
Adherence to antenatal and postnatal care 0.31 0.53 −4.04 4.66
Parenting skills 0.07 0.47 −0.179 0.33
Exposure to IPV
*p < 0.05; **p < 0.01; ***p < 0.001. Models in italics are indicative only, given the statistical estimation procedures used. For positive mental health, school
attendance, adherence to antenatal and postnatal care, and parenting skills, a positive effect size denotes a beneficial effect. For all other outcomes, a negative
effect size denotes a beneficial effect
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perpetrate violence) had the largest effect on adverse
mental health outcomes [66]. There were also no
studies tracking self-harm and suicide. Pregnant ado-
lescents and adolescent parents may be at a greater
risk for suicidal ideation and self-harm [67], yet no
interventions in our sample actively measured these
outcomes. Interventions and evaluations incorporating
these core areas are urgently needed in order to build
evidence to better support young mothers, their part-
ners, and their children [15].
Although the focus of this review was mental health,
we noted that many included studies also contained spe-
cific provisions for improving parenting-related skills, to
equip adolescent parents to be better caregivers. While
we recognize the importance of this approach, it is also
critical to focus on the psychosocial needs of these ado-
lescents to more explicitly target improvements in their
mental health outcomes [2, 4, 5]. We propose adapta-
tions to existing interventions and the design of new in-
terventions that employ more mental health-specific
intervention content in order to meet the specific needs
of adolescent mothers and fathers.
We did not restrict our search to female adolescents, but
we uncovered only two studies that included male partici-
pants (adolescent fathers). Of these two studies, only one was
for fathers only, published in 2002 [48], and the other was fo-
cused on co-parenting skills for partners expecting a child
[47]. Apart from a parenting focus, there is a need for build-
ing skills and identifying modes of support for adolescent fa-
thers, many of whom are marginalized and vulnerable in
different ways to adolescent mothers. There is also a need
for more programming that includes adolescent couples and
co-parents, to improve mental health as well as communica-
tion and problem-solving skills.
Finally, the most notable omission in the studies
that were identified by our review was that no ran-
domized studies of psychosocial interventions were
conducted in LMICs. This is pertinent considering
that adolescents in LMICs are much likelier to be
vulnerable to early, unintended pregnancy [30]. Des-
pite geographic limitations, our current analysis of
pregnant adolescents and adolescent parents has rele-
vance for broader contexts: many studies used lay
health workers to deliver interventions, and the ma-
jority of intervention beneficiaries were characterized
as vulnerable, often mobile, and living in socioeco-
nomically deprived circumstances [46, 49, 62]. Never-
theless, critical populations and global regions were
missing from the evidence available to this review,
and as such, only limited conclusions about the rele-
vance and applicability of these psychosocial interven-
tions in LMIC settings can be drawn.
A growing adolescent population, aided by large re-
ductions in neonatal and child mortality, means that
more adolescents than ever will be transitioning to
adulthood in the next 30 years, especially in low-income
settings [68]. In societies facing challenges with educa-
tion, employment, health care access, and conflict, ado-
lescent girls and young women face a higher probability
of unintended pregnancies [21]. For this group, psycho-
social interventions may be valuable for promoting posi-
tive mental health and preventing mental health
problems and risk behaviors. Positive mental health in
particular—emphasizing how to identify social support
and nurture interpersonal relationships—may be an es-
pecially important area of focus for fostering mental
health in these populations. They also have central roles
to play in interrupting intergenerational cycles of risk
and continued adversity [25, 27]. The lack of evidence
from LMICs also prevents more nuanced understanding
of co-existing health and social vulnerabilities in this
population and how to appropriately address them. For
example, data on high HIV incidence amongst adoles-
cent girls and young women living in sub-Saharan Africa
are readily available, as are data on adolescent pregnancy
in the region; yet these data rarely consider both concur-
rently to indicate the scale of this phenomenon [69].
Early marriage is also nearly invisible from the literature
on adolescent pregnancy, although a significant propor-
tion of adolescent mothers are married [28, 30]. There is
an urgent need to adapt and/or design new psychosocial
interventions that can be pilot tested and scaled-up with
pregnant adolescents and adolescent mothers, fathers,
and their extended social networks in LMIC settings,
with an explicit aim of improving mental health out-
comes. In many LMICs where additional stressors may
exist, new data from implementation efforts could signal
where more programming is needed and how to best
tailor it to diverse circumstances.
Conclusion
We found that, in high-income countries, psychosocial inter-
ventions for pregnant adolescents and adolescent parents
have resulted in small- to moderate-sized beneficial effects
on adolescents’ positive mental health and school attendance.
Though the conclusion related to positive mental health was
based on very low quality evidence, the conclusion related to
school attendance was based on high quality evidence. More
high-quality evidence is urgently needed, especially from
LMICs, to establish the effectiveness of psychosocial inter-
ventions on a range of additional interlinked mental health
outcomes among pregnant and parenting adolescents.
Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12978-020-00913-y.
Additional file 1.





CAL conceptualized and drafted the manuscript. CAL, SG, NA, SDT, and MB
contributed as members of the core research team to running searches,
screening articles, extracting data, and preparing data for analysis, as well as
contributing to drafting specific sections of the manuscript. AB conducted all
risk of bias assessments and led the research team in using GRADE. GJMT
conducted all statistical analyses. CS, TD, DR, MT and SS took primary
responsibility for defining the review question. MT, DR, CS, TD, LCA, JL, and
SS contributed to the guidelines development protocol and final guidelines
process. All authors contributed to reviewing and finalizing the manuscript.
The author (s) read and approved the final manuscript.
Funding
This work was funded by a grant from the Public Health Agency of Canada
to the World Health Organization.
Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.





The authors declare that they have no competing interests.
Author details
1Institute for Life Course Health Research, Department of Global Health,
Stellenbosch University, Tygerberg, South Africa. 2Peninsula Technology
Assessment Group, University of Exeter, Exeter, UK. 3School of Nursing and
Midwifery, Queens University Belfast, Belfast, UK. 4Department of Maternal,
Newborn, Child and Adolescent Health and Ageing, World Health
Organization, Geneva, Switzerland. 5Department of Mental Health and
Substance Use, World Health Organization, Geneva, Switzerland. 6Data and
Analytics Section, Division of Data, Analysis, Planning and Monitoring,
UNICEF Headquarters, New York, USA. 7Maternal, Newborn and Adolescent
Health Unit, Health Section, UNICEF Headquarters, New York, USA.
Received: 2 March 2020 Accepted: 24 April 2020
References
1. Lule E, Ramana G, Ooman N, Epp J, Huntington D, Rosen JE. Achieving the
millennium development goal of improving maternal health: determinants,
interventions and challenges. 2005.
2. Rahman A, Surkan PJ, Cayetano CE, Rwagatare P, Dickson KE. Grand
challenges: integrating maternal mental health into maternal and child
health programmes. PLoS Med. 2013;10(5):e1001442.
3. World Health Organization. Postpartum care of the mother and newborn: a
practical guide: report of a technical working group. Geneva: World Health
Organization; 1998.
4. Hodgkinson S, Beers L, Southammakosane C, Lewin A. Addressing the
mental health needs of pregnant and parenting adolescents. Pediatrics.
2014;133(1):114–22.
5. SmithBattle L, Freed P. Teen mothers' mental health. MCN Am J Matern
Child Nurs. 2016;41(1):31–6.
6. McCracken KA, Loveless M. Teen pregnancy: an update. Curr Opin Obstet
Gynecol. 2014;26(5):355–9.
7. Siegel RS, Brandon AR. Adolescents, pregnancy, and mental health. J Pediatr
Adolesc Gynecol. 2014;27(3):138–50.
8. SDG Report 2019: Statistical Annex 2019.
9. Benova L, Neal S, Radovich EG, Ross DA, Siddiqi M, Chandra-Mouli V. Using
three indicators to understand the parity-specific contribution of adolescent
childbearing to all births. BMJ Glob Health. 2018;3(6):e001059.
10. Coyne CA, D'Onofrio BM. Some (but not much) progress toward
understanding teenage childbearing: a review of research from the past
decade. Adv Child Dev Behav. 2012;42:113–52.
11. Dorn LD, Chrousos GP, Editors. The neurobiology of stress: understanding
regulation of affect during female biological transitions 1997: copyright©
1997 by Thieme medical publishers, Inc.
12. Black AY, Fleming NA, Rome ES. Pregnancy in adolescents. Adolesc Med
State Art Rev. 2012;23(1):123–38.
13. Wiemann CM, Rickert VI, Berenson AB, Volk RJ. Are pregnant adolescents
stigmatized by pregnancy? J Adolesc Health. 2005;36(4):352. e1–7.
14. SmithBattle LI. Reducing the stigmatization of teen mothers. MCN Am J
Matern Child Nurs. 2013;38(4):235–41.
15. Recto P, Champion JD. Psychosocial risk factors for perinatal depression
among female adolescents: a systematic review. Issues Ment Health Nurs.
2017;38(8):633–42.
16. Tebeu PM, Fomulu JN, Khaddaj S, de Bernis L, Delvaux T, Rochat CH. Risk
factors for obstetric fistula: a clinical review. Int Urogynecol J. 2012;23(4):
387–94.
17. Sedgh G, Finer LB, Bankole A, Eilers MA, Singh S. Adolescent pregnancy,
birth, and abortion rates across countries: levels and recent trends. J
Adolesc Health. 2015;56(2):223–30.
18. Kimbui E, Kuria M, Yator O, Kumar M. A cross-sectional study of depression
with comorbid substance use dependency in pregnant adolescents from an
informal settlement of Nairobi: drawing implications for treatment and
prevention work. Ann General Psychiatry. 2018;17(1):53.
19. Kumar M, Huang K-Y, Othieno C, Wamalwa D, Madeghe B, Osok J, et al.
Adolescent pregnancy and challenges in Kenyan context: perspectives from
multiple community stakeholders. Global Social Welfare. 2018;5(1):11–27.
20. Woog V, Singh S, Browne A, Philbin J. Adolescent women’s need for and
use of sexual and reproductive health services in developing countries. New
York: Guttmacher Institute; 2015. p. 1–63.
21. Singh S, Sedgh G, Hussain R. Unintended pregnancy: worldwide levels,
trends, and outcomes. Stud Fam Plan. 2010;41(4):241–50.
22. World Health Organisation. Adolescent pregnancy 2018 [Available from:
https://www.who.int/news-room/fact-sheets/detail/adolescent-pregnancy.
23. Barber JS, Kusunoki Y, Gatny H, Melendez R. The relationship context of
young pregnancies. Law Inequal. 2017;35(2):175.
24. Levandowski BA, Kalilani-Phiri L, Kachale F, Awah P, Kangaude G, Mhango C.
Investigating social consequences of unwanted pregnancy and unsafe abortion in
Malawi: the role of stigma. Int J Gynecol Obstet. 2012;118(S2):S167–S71.
25. Meade CS, Kershaw TS, Ickovics JR. The intergenerational cycle of teenage
motherhood: an ecological approach. Health Psychol. 2008;27(4):419.
26. UNESCO. Early and unintended pregnancy & the education sector: evidence
review and recommendations Paris: United Nations educational: Scientific
and Cultural Organization. Paris: UNESCO; 2017.
27. Pallitto CC, Campbell JC, O’Campo P. Is intimate partner violence associated
with unintended pregnancy? A review of the literature. Trauma Violence
Abuse. 2005;6(3):217–35.
28. Wodon Q, Male C, Nayihouba A, Onagoruwa A, Savadogo A, Yedan A.
Economic impacts of child marriage: global synthesis report.
Washington, DC: The World Bank and International Center for Research
on Women; 2017.
29. Goodyear RK. A concept map of male partners in teenage pregnancy:
implications for school counselors. Prof Sch Couns. 2002;5(3):186.
30. Loaiza E, Liang M. Adolescent pregnancy: a review of the evidence. New
York: UNFPA; 2013.
31. Barnet B, Arroyo C, Devoe M, Duggan AK. Reduced school dropout rates
among adolescent mothers receiving school-based prenatal care. Arch
Pediatr Adolesc Med. 2004;158(3):262–8.
32. Pogarsky G, Lizotte AJ, Thornberry TP. The delinquency of children born to
young mothers: results from the Rochester youth development study.
Criminology. 2003;41(4):1249–86.
33. Barnet B, Duggan AK, Devoe M, Burrell L. The effect of volunteer home
visitation for adolescent mothers on parenting and mental health outcomes: a
randomized trial. Arch Pediatr Adolesc Med. 2002;156(12):1216–22.
34. World Health Organization. Adolescent pregnancy [electronic resource]:
unmet needs and undone deeds: a review of the literature and
programmes. 2007.
Laurenzi et al. Reproductive Health           (2020) 17:65 Page 14 of 15
35. PROSPERO. PROSPERO: International prospective register of systematic
reviews. 2014 [Available from: https://www.crd.york.ac.uk/PROSPERO/.
36. WHO. WHO handbook for guideline development. 2nd ed. Geneva: WHO;
2014.
37. Richter L, Foster G. Where the heart is: meeting the psychosocial needs of
young children in the context of HIV and AIDS. Toronto: Bernard van Leer
Foundation; 2006.
38. England MJ, Butler, A.S., Gonzalez, M.L. Psychosocial interventions for mental
and substance use disorders: a framework for establishing evidence-based
standards. 2015.
39. Dick B, Ferguson BJ. Health for the world's adolescents: a second chance in
the second decade. J Adolesc Health. 2015;56(1):3–6.
40. Thomas J, Brunton J. EPPI-reviewer: software for research synthesis. 2007.
41. Thomas J, Noel-Storr A, Marshall I, Wallace B, McDonald S, Mavergames C,
et al. Living systematic reviews: 2. Combining human and machine effort. J
Clin Epidemiol. 2017;91:31–7.
42. Wilson DB. Practical Meta-Analysis Effect Size Calculator [Online calculator].
Available from: https://campbellcollaboration.org/research-resources/effect-
size-calculator.html.
43. Higgins JPT, Green S. Cochrane handbook for systematic reviews of
interventions. Chichester: Wiley; 2011.
44. Gradepro GDT. GRADEpro guideline development tool [software]. Hamilton:
McMaster University; 2015. https://gradepro.org/cite/.
45. Cohen J. Statistical power analysis for the behavioral sciences. New York:
Academic Press; 2013.
46. Ginsburg GS, Barlow A, Goklish N, Hastings R, Baker EV, Mullany B, et al.
Postpartum depression prevention for reservation-based American Indians:
results from a pilot randomized controlled trial. Child Youth Care Forum.
2012;41(3):229–45.
47. Florsheim P, Burrow-Sanchez JJ, Minami T, McArthur L, Heavin S, Hudak C.
Young parenthood program: supporting positive paternal engagement
through coparenting counseling. Am J Public Health. 2012;102(10):1886–92.
48. Mazza C. Young dads: the effects of a parenting program on urban African-
American adolescent fathers. Adolescence. 2002;37(148):681–93.
49. Barnet B, Liu J, DeVoe M, Alperovitz-Bichell K, Duggan AK. Home visiting for
adolescent mothers: effects on parenting, maternal life course, and primary
care linkage. Ann Fam Med. 2007;5(3):224–32.
50. Koniak-Griffin D, Anderson NLR, Brecht ML, Verzemnieks I, Lesser J, Kim S.
Public health nursing care for adolescent mothers: impact on infant health
and selected maternal outcomes at 1 year postbirth. Journal Adolesc
Health. 2002;30(1):44–54.
51. Barlow A, Mullany B, Neault N, Compton S, Carter A, Hastings R, et al. Effect
of a paraprofessional home-visiting intervention on American Indian teen
mothers' and infants' behavioral risks: a randomized controlled trial. Am J
Psychiatr. 2013;170(1):83–93.
52. Barlow A, Mullany B, Neault N, Goklish N, Billy T, Hastings R, et al.
Paraprofessional-delivered home-visiting intervention for American Indian
teen mothers and children: 3-year outcomes from a randomized controlled
trial. Am J Psychiatr. 2015;172(2):154–62.
53. Logsdon MC, Birkimer JC, Simpson T, Looney S. Postpartum depression and
social support in adolescents. J Obstet Gynecol and Neonatal Nurs. 2005;
34(1):46–54.
54. Walkup JT, Barlow A, Mullany BC, Pan W, Goklish N, Hasting R, et al.
Randomized controlled trial of a paraprofessional-delivered in-home
intervention for young reservation-based american indian mothers. J Am
Acad Child Adolesc Psychiatry. 2009;48(6):591–601.
55. Felder JN, Epel E, Lewis JB, Cunningham SD, Tobin JN, Rising SS, et al.
Depressive symptoms and gestational length among pregnant adolescents:
cluster randomized control trial of CenteringPregnancy plus group prenatal
care. J Consult Clin Psychol. 2017;85(6):574–84.
56. Samankasikornm W, Pierce B, St. Ivany A, Gwon SH, Schminkey D, Bullock L.
Effect of home visiting with pregnant teens on maternal health. MCN Am J
Matern Child Nurs. 2016;41(3):162–7.
57. Harris MB, Franklin CG. Effects of a cognitive-behavioral, school-based,
group intervention with Mexican American pregnant and parenting
adolescents. Soc Work Res. 2003;27(2):71–83.
58. McDonell JR, Limber SP, Connor-Godbey J. Pathways teen mother support
project: longitudinal findings. Child Youth Serv Rev. 2007;29(7):840–55.
59. Phipps MG, Raker CA, Ware CF, Zlotnick C. Randomized controlled trial to
prevent postpartum depression in adolescent mothers. Am J Obstet
Gynecol. 2013;208(3):192e1–6.
60. Kumar MM, Cowan HR, Erdman L, Kaufman M, Hick KM. Reach out and read
is feasible and effective for adolescent mothers: a pilot study. Matern Child
Health J. 2016;20(3):630–8.
61. Stirtzinger R, McDermid S, Grusec J, Bernardini S, Quinlan K, Marshall M.
Interrupting the inter-generational cycle in high risk adolescent pregnancy.
J Prim Prev. 2002;23(1):7–22.
62. Aracena M, Krause M, Pérez C, Méndez MJ, Salvatierra L, Soto M, et al. A
cost-effectiveness evaluation of a home visit program for adolescent
mothers. J Health Psychol. 2009;14(7):878–87.
63. SmithBattle L. Helping teen mothers succeed. J Sch Nurs. 2006;22(3):130–5.
64. Alleyne-Green B, Coleman-Cowger VH, Henry DB. Dating violence
perpetration and/or victimization and associated sexual risk behaviors
among a sample of Inner-City African American and Hispanic adolescent
females. Journal of Interpersonal Violence. 2011;27(8):1457–73.
65. Roberts TA, Auinger P, Klein JD. Intimate partner abuse and the
reproductive health of sexually active female adolescents. J Adolesc Health.
2005;36(5):380–5.
66. Thomas JL, Lewis JB, Martinez I, Cunningham SD, Siddique M, Tobin JN,
et al. Associations between intimate partner violence profiles and mental
health among low-income, urban pregnant adolescents. BMC Pregnancy
Childbirth. 2019;19(1):120.
67. Freitas GVS, Cais CFS, Stefanello S, Botega NJ. Psychosocial conditions and
suicidal behavior in pregnant teenagers. Eur Child Adolesc Psychiatr. 2008;
17(6):336.
68. United Nations. World Population Prospects 2019: Highlights: United
Nations; 2019 [Available from: https://www.un.org/development/desa/
publications/world-population-prospects-2019-highlights.html.
69. Toska E, Roberts KJ, Laurenzi C, Cluver L, Sherr L. Adolescent mothers
affected by HIV and their children–understanding and meeting their needs
in our HIV response and global commitments: The Coalition for Children
Affected by AIDS.; 2019.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Laurenzi et al. Reproductive Health           (2020) 17:65 Page 15 of 15
